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(54) MODIFYING METHOD FOR POLYIMIDE SURFACE AND POLYIMIDE ADHESIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To modify the surface characteristics of a polyirnide, esp. Upilex, in a simple way and realize an 
effective adhesion between a polyirnide and a wiring metal or a substrate board by treating the surface of a polyirnide with a 
mixture of hydrofluoric acid and nitric acid. 

SOLUTION: The surface of a polyirnide is modified by treating it with a mixture of hydrofluoric acid and nitric acid. Though not 
specifically limited, the mixing ratio by wt. of hydrofluoric acid to nitric acid is about (1 : 10)(1 :3). A suitable concn. of 
hydrofluoric acid is 10-100g/l, and that of nitric acid is 5-300g/l. The temp, of the mixture is pref. room temp, to 50°C T. and the 
contact time is pref. 5-20min. A polyirnide formed from bicyclo[2,2,2]oct-7-ene-2,3,5,6- tetracarboxylic dianhydride and 
3,4-diaminodiphenyl ether is used as the polyirnide adhesive for bonding the surface-modified polyirnide to a metal or a 
substrate board. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows m e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The surface-treatment method of the poiyimide characterized by processing a polyimide front face with the mixed 
liquor of a hydrofluoric acid and a nitric acid. 

[Claim 2] The surface-treatment method according to claim 1 which is the polyimide to which a polyimide uses biphenyl 
tetracarboxylic acid as a component. 

[Claim 3] The polyimide adhesives on which a surface-treatment polyimide, a metal, or a substrate is pasted up are a bicyclo [2, 
2, 2] OKUTO-7-en. - 2, 3, 5, and 6_****************** anhydride and 3, polyimide adhesives that make a 
4-diamino-diphenyl ether a constituent. 

[Claim 4] the solvent with which polyimide adhesives made the bicyclo [2, 2, 2] OKUTO-7-en -2, 3 and 5, 
£_****************** anhydride and the oligomer of a 3 and 4'-diamino diphenyl ether, and added and copolymerized the 
acid JI anhydride and (or) aromatic diamine of further others - the adhesives according to claim 3 which are meltable block 
copolymers 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the surface-treatment method of a polyimide useful to 
electronic material, especially a flexible printed circuit board and a polyimide, a metal, or polyimide adhesives effective in 
adhesion with a substrate. 
[0002] 

[Description of the Prior Art] In order to maintain the reliability of the flexible substrate as an electron device, it is required that 
there is no fall of the adhesive strength of a polyimide and a substrate. Conventionally, as a method of improving the adhesive 
property of a polyimide, and a substrate and a wiring metal, plasma treatment, distributor- shaft-coupling processing, etc. are 
known as shown in JP,5-279497,A. However, in ** et al. and plasma treatment, cost is high, and there is a problem that 
productivity is bad, and it is distributor-shaft-coupling processing. When considering as ****, a distributor-shaft-coupling layer 
remains in a contact hole (adhesion during vertical wiring hole), and the bonding bat (connection of lead-wire and wiring hole) 
section, the problem that contact resistance becomes large remains, and a portion with unnecessary distributor-shaft-coupling 
processing and a metaphor are in the state of saying that it is hard to put the surface-treatment method by 
distributor-shaft-coupling processing in practical use. 

[0003] The chemical preparation method is widely used as a surface-treatment method of a polyimide. An effect is not enough 
although there is also the method of reworking with a metal salt with an ionization tendency smaller than alkali metal after 
carrying out an alkali treatment, as shown in JP,63-99282,A etc., and an effect is in adhesion of a specific polyimide. The 
polyimide known as a Kapton is a polyimide which consists of pyromellitic acid and a 4 and 4'-diamino diphenyl ether. Since the 
pyromellitic acid of this polyimide decomposes easily with alkali, this polyimide can perform the surface treatment by the alkali 
treatment, and can carry out adhesion effective in adhesion with metals, such as copper. 

[0004] The polyimide known as you PIREKKUSU consists of biphenyl tetracarboxylic acid and 1 and 4-diarninobenzene, by the 
lye, is stable and is not decomposed. Therefore, the surface treatment by the alkali treatment cannot be carried out. There is no 
effective surface-treatment method of you PIREKKUSU, and effective reforming is expected today. 

[0005] Epoxy system adhesives and acrylic adhesives are mainly used, the adhesives of a polyimide and a substrate also have a 
difficulty in thermal resistance, chemical resistance, etc., and development of polyimide system adhesives is demanded. 
[0006] 

[Problem(s) to be Solved by the Invention] Based on the fact which is left with this invention unsolved [ this conventional 
technology ], it is proposed newly. The purpose is to offer polyimide adhesives effective in adhesion with a polyimide, and a 
wiring metal and a substrate while reforming the surface characteristic of a polyimide, especially you PIREKKUSU by the easy 
method. 
[0007] 

[Means for Solving the Problem] The purpose of this this invention is attained by the surface-treatment method of the polyimide | 
which processes a polyimide front face with the mixed liquor of a hydrofluoric acid and a nitric acid. J 
[0008] 

[The desirable embodiment of invention] The polyimide of a large number in which the****************** anhydride and the 
aromatic diamine are made by alternative combination, arid the polyimide had various properties is known. In order to decompose 
easily the polyimide which uses pyromellitic acid as a component by the lye, the surface treatment by the alkali treatment is 
performed. In contrast, the polyimide which uses biphenyl tetracarboxylic acid as a component is stable to alkali, and in order not 
to decompose, the surface treatment by the alkali treatment is difficult for it. Therefore, the polyimide called you PIREKKUSU is 
used as a flexible printed circuit board, or does not have the effective reforming method for using it for the base of various 
electronic material as TAB (film carrier for flexible printed circuit boards), and the adhesives of an epoxy system are mainly used. 

[0009] The surface treatment of the polyimide of this invention is explained. The mixed liquor of a hydrofluoric acid and a nitric 
acid is widely used for metal finishing. This mixed liquor is effective in the surface treatment of a polyimide. although the mixing 
ratio (weight) of a hydrofluoric acid and a nitric acid is not specified specially - the formerfatter - 1 : 10-1 :3 - the rate of 1 :6-l :4 
is preferably effective The concentration of a hydrofluoric acid has the inside 5~300g suitable for the concentration of a nitric acid 
of 11. among [ 10-100g ] 11. The processing time becomes long when concentration is thin. This mixed liquor is made into room 
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temperature -50 degree C, and a polyimide is made to contact for [ 5 minutes - ] 20 minutes preferably for 1 minute to 30 
minutes, and subsequently it rinses and dries. Not only dip coating but brush coating, print processes, and a spray method are 
possible for the contact method. 

[0010] Although epoxy system adhesives and acrylic-acid system adhesives are used for adhesion of a polyimide, a difficulty is in 
thermal resistance or chemical resistance. Therefore, thermal resistance and the polyimide adhesives which were excellent 
chemical-resistant are effective. Although "Sir MIDDO" was marketed as polyimide adhesives which have an acetylenic group in 
an end, it is not sold now. Now, it is the diamino silane content polyimide which is called polyimide adhesives, and it is not 
reactant adhesives but adhesives of a kind rather called an adherence agent, and the appearance of effective adhesives is expected. 

[001 1] The polyimide adhesives of this invention are a bicyclo [2, 2, 2] OKUTO-7-en. - It becomes 2, 3, 5, and 

anhydride (it is called Following BCD) from the polyimide containing a 3 and 4'-diamino diphenyl 
ether, the solvent which made oligomer, and the acid JI anhydride and (or) the aromatic diamine were subsequently made to act, 
and was especially obtained from BCD and the 3 and 4'-diamino diphenyl ether - especially a meltable BURROKU polyimide is 
effective The manufacture method is indicated by U.S. JP,5,502,143,B. 
p <r [00 1 2] Polyimide adhesives are the liquid which dissolved in the polar solvent, especially N-methyl pyrrolidone 1 0 to 30% at 
' concentration. It applies on the polyimide which carried out the surface treatment of this liquid, and 250 degrees C or less heat 

\ ft and dry at 1 50-200 degrees C preferably. A polyimide paint film has desirable 1 0-20 micrometers. Upwards polyimide adhesives 
tfA. P were applied, copper foil, a stainless steel board, an aluminum board, a nickel board, etc. are set, and it heats and compresses. 
200-300 degrees C of heating temperature are 250 degrees C preferably. Adhesion time is 30 minutes preferably for 10 to 60 
minutes. It ripes at 200-250 degrees C after adhesion for 30 minutes to 1 hour. A polyimide adhesive film can also be used 
instead of a polyimide adhesion solution. — » 
[001 3] In addition, being suitably applied also to planes of composition joined to the polyimide by which the surface treatment 
was carried out, such as other polyimides and a heat resistant resin, does not rub the art of this invention until it says. 
[0014] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to these. 
[0015] . 

[Example 1] Surface-treatment liquid makes 11. water mixture from 1 15g (HN03) of nitric acids, and a hydrofluoric-acid 
(HF)22g rate using 60% of the weight of a nitric acid, and 55% of the weight of a hydrofluoric acid. A polyimide film (you 
PIREKKUSU-S, 200mmx200mmx50micrometer) is flooded with 37-degree C surface-treatment liquid for 10 minutes at this. 
Subsequently, it rinsed with tap water and dried for 20 minutes at 90 degrees C among the warm air drying furnace. 
[0016] the polyimide adhesives which dissolved in Mitsui Mining & Smelting copper foil (copper foil with a thickness of 35 
micrometers which carried out surface treatment 3 EC-HTE) at N-methyl pyrrolidone of 20 Baume concentration - a doctor knife 
- a coat - carrying out ~ reduced pressure of 80 degrees C - the dryness during 30 minutes - subsequently 100 degrees C dries 
for 30 minutes at an infrared furnace The thickness of polyimide adhesives is 13**3 micrometers. 

r[0017] It pressurized and heated to 50 kg/cm2 for 250 degrees C and 30 minutes in the 200mmx200mm hotpress of a size in 
piles so that it might be set to copper foil-polyimide adhesives-you PIREKKUSU-S. 
[00 1 8] 1 80-degree Peel intensity was measured for the 1 0mmx70mm adhesion sample the speed for 50mm/using the * * * * 
compression tester simian-virus-55 type (made in the Konda factory). 1. The tensile strength of 5 kg/cm2 is shown. It tore off, and 
by next observation, polyimide adhesives remained in the polyimide film and polyimide adhesives were not accepted in copper 
foil. 

[001 9] In addition, the above-mentioned polyimide adhesives are explained. The reflux condenser which attached the cooling 
pipe with a ball is attached on the trap which the anchor stirrer made from stainless steel, the nitrogen introduction pipe, and the 
stop cock attached to the 3 mouth separable flask of 11. capacity, and it reacts in a nitrogen air current. BCD19.86g (80 
millimole), 3.4'-diamino-diphenyl-ether 24.02g (120 millimole), valerolactone 3.0g (30 millimole), pyridine 3.6g (40 millimole), 
and N-methyl pyrrolidone 200g and toluene 50g are added. Leading, in the silicon bath, the temperature up of the nitrogen was 
carried out and it carried out churning (1 80r.p.m) 1 80 degrees C for 1 hour. Reaction temperature is the temperature of a silicon 
bath. 15ml of azeotrope of toluene and water is removed, air cooling - carrying out - the inside of reaction mixture - 3, 4, 3', 
and 4' - benzophenone ****************** anhydridesg [ 38.67 ] (120 millimole) and 1 and 3-screw-(3-amino phenoxy) 
benzene 23.38g (80 millimole), N-methyl pyrrolidone 196g, and toluene 40g are added, and it agitates at the room temperature in 
nitrogen for 1 hour (1 80r.p.m) Subsequently, it is made 1 80 degrees C, and heats and agitates. The toluene- water azeotrope 
which flows back 1 hour after is removed through a stop cock, and reflux is henceforth removed out of a system. N-methyl 
pyrrolidone 99g is added, and it heats and agitates for 2 more hours and 40 minutes. Reaction mixture is viscous liquid. 
[0020] Molecular weight was measured by GPC by making a dimethylformarnide into a developing solution. It is as follows 
polystyrene conversion ]. 

Mn(number average molecular weight) =29500Mw(weight average molecular weight) =88000 Mw/Mn=3.2. [0021] 
[The example 1 of comparison] Cleanser (87% of abrasive materials, 5% of surfactants, 8% of linear alkyl benzenes) is attached 
to a polyimide film (you PIREKKUSU-S, 200mmx200mmx50micrometer), and it rubs violently with cloth. Subsequently, a 
JONSON glass detergent is attached and it rubs strongly with cloth. Subsequently, a vegetable detergent washes, rinses and 
swabs in methanol. It adhered to the front face of the polyimide film which processed polyimide adhesives like the example 1 , and 
dried. Besides, copper foil was stuck, and it was heated and stuck by pressure like the example 1 . The Peel intensity of 1 80 
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degrees C is 0.7 kg/cm2. It tears off, and in next observation, adhesives remain in a copper foil side and do not remain on the 
polyimide film. 
' [0022] 

[The example 2 of comparison] UV irradiation was carried out to 200mmx200mmx50micrometer of you PIREKKUSU-S. It 
irradiated for 90 seconds at intervals of 20mm using the 200 W grid type. It is the exposure of 10 mW/cm2. It processed like the 
example 1 and the bond strength with copper foil was measured. 1 80 Peel intensity is two or less 0. 1 kg/cm. It tore off and 
polyimide adhesives remained on copper foil in next observation. 
[0023] 
[Example 2] 

The same equipment as the manufacture example 1 of polyimide adhesives is used. BCD19.86g (80 rmllimole), 
3.4'-diamino-diphenyl-ether 24.024g (120 millimole), valerolactone 2.4g (24 millimole), pyridine 3.5g (50 rnillimole), N-methyl 
pyrrolidone 200 g, and toluene 40g are added. It heats and agitates in nitrogen for 1 80 degrees C and 1 hour, subsequently, air 
cooling - carrying out ~ 3, 4, 3', and 4' ~ 51.56g (160 millimole) of - benzophenone ****************** anhydrides 
screw-[4-(3-amino phenoxy) phenyl] sulfonesg [ 34.06 ] (80 millimole) and 2 and 2-screw [4-(4-arnino phenoxy) phenyl] 
propane 16.42g (40 millimole), N-methyl pyrrolidone 21 3g, and toluene 60g « in addition, 180 degrees C reacted for 5 hours and 
30 minutes Reaction mixture is viscosity. 

[0024] The molecular weight of polystyrene conversion of a reactant by GPC was measured. 

Mn=23900Mw=42300 Mw/Mn=l .77. [0025] The you PIREKKUSU-S film was processed in the solution of a hydrofluoric acid 
and a nitric acid by the example 1 , polyimide adhesives were applied to the reformed polyimide, copper foil was carried on it, and 
it stuck by pressure and heated like the example 1 . The Peel intensity of 1 80 degrees is 1 .4 kg/cm2. By tearing off, according to 
next observation, adhesives remain in a polyimide film side and polyimide adhesives do not remain in a copper foil side. 
[0026] 

[Effect of the Invention] When this invention performs the surface treatment of a polyimide by the mixed liquor of a hydrofluoric 
acid and a nitric acid, adhesion with a polyimide, and a metal and a substrate becomes strong. Especially, conventionally, 
adhesion is effective in the surface treatment of the polyimide which uses as a component the biphenyl ****************** 
anhydride said to be difficult, and adhesion also becomes strong and contributes to improvement in the reliability of electron 
devices, such as a printed wired board, a semiconductor device, and a mounting substrate for LSI loading, greatly. 
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«iLto> tab (7P-^v^;wryyh»tRfflfiD7 
mvmiztLx^h. 

[0009] XWMCOXV A S K<D«S«UIfcoi,vt§l 

b^-i,. 7 -y -fbK^ t mtnmzmzimcDma!m 

i) tt»aifcJBSS*L?rVV&« % B?* : »«*U : 1 0~ 
1 : 3»4L<{±1 : 6-1 : 4«0gJ£*Wt';&S. 

7 viwmmnmmi 1 1 + 1 o~i o o g . ffiKwg 
mz 1 1 * 5-3 o o g#s3T&s . jg&awv^i 
nwft<^*. iioa^?s^ia~5orfc 

IX. ^»J>f 5K«:l^H-3 0^^L«i5^K2 0 

50 



(3) 

3 

[0010]* '.MS mffiSlzx-X* v^y^WJ^T 
^VfUm^Mifi&M^tiX^ht^. fflfftft^^a 

mmm$>&. &->x. w&hu HSAttfcffftfctf 

-?*'J A S KSWHfc tT -y V tfm.ZtiX 

V>fc#. TO(8S£irO^:V\ Sft. *'.M 5 H«T 

[0011] *%B8<0*y 4 S YWKMM£$'9 n 
[2, 2. 2] *?b-7-xy-2, 3, 5. 6~r 

h7$jv#>&¥mjm (KTBCDtv^) t3, 

KiO&S. m:BCDi:3. 4' -^TS^i^x- 
/Px-xA-± 0* 'J •) . ft^T^**** 

^U^#flF5, 5 0 2, 14 3*£Ett3*VC»&. 
1 0 0 1 2 ] tf'J A 5 FSWHttWEBUL ^tN 20 
f-A-tuy KVfc 1 0~3 0%SlgC8#UtStT'J> 
5. ^ffi£fMIILfctf 'M 5 K±Kf£ffiU 2 5 

o-ciur. L<ai 5 o-2 o o-ctdraifci/tsagl 

*y4 5K^;U0~2 0;um#}JiU^ * 

y-r $ v$mm*m>Ltz±.iz. ms. x^yuxm. 

SSUg{±2 0 0~3 0 0^ mt<H250X:X'h 
«*fifSai 0~6 0##£L<«3 0#"C*>6. 
^fe2 0 0~2 5 0'CT'3 0^~ll^^^"*. * 
•J >f 5 KStMHKOftb 0 CjKU 4 5 FS*? 4 A-A£ 30 

[ 0 0 1 3 ] ffi. *?KBcO«^l*ffi«±^ffliKaStl.fc* 
'MS Ffc«££ft&te<7># , .M 5 F*WISffiliB*0> 

[00 141 
[00 15] 

[usswi ] ssaeMfii. 6 oaa%to«i: 5 5* 

i%CT>7 -yfbMSIigSrfflVVC . ( H N Os ) 1 1 5 40 
g„ (HF) 2 2g«3M^Tl 1^0*^ 

WHte. d*tfctf'M$F:7 4A'A (jL-tfW-.y^X 
-S, 200mmX200mmX50/im) 

u jassagjF+9o , c-e2o^sia£L3t. 

[00 16]H#&S£kDlB?S(3EC-HTE, 3IW 
JML£3 5/zm<9**<9§g?g) fc2 0#-*»BW>N 
Wfn'J KyfcJgjgLteK'M S KWBBt 

aE8 0*CT3 0imHaS. & 
V^T**HBPT' 1 0 QIC. 3 0#m£flW~& . sj?y -f 5 50 
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NftlJHaJIftJi 13±3jum-CJ>S. 
[0017] flffi-tfy 4 5 h*«»#J--3--trV' >y *X 
-Sfc^SiatSiaT. 200mmX200mmj£$ 
UDjfc-y bTU-X4"T*2 5 0t:. 3 OftS. 50kg/c 

m*icM£. MRU;. 

[0 018] §|5lffi8IEIMasv-5 5S(4-ffli8ff»f 
S) £JflWt. 10mmX70mm«ftyr;^5 

0 mm/ftoXft? 18 0* t?-A4ME£X£U:. 
1. 5kg/cm»^l8aSt*f-. 9i&tt#L*«> 

[ 0 0 1 9 ] ft. Jt£*y A S PS*HH(cowCW&? 

sh * yams. aaH»A«a.^ f ?w ttnow 

tt«\ SHBGW'T'RJWi. BCD 19. 86 g (8 
OSytA-K 3. 4' -y'7iy-y'7x -;l/X-f 
71/24. 0 2g ( 1 2 0$y*A-) . A'l/07?hy 
3. 0g OOS'JtA-) . e'Jv>3. 6g (405 

y^AO . N->f^tn'jKy2 00gt wwxy5 

L, 180r. lmUHf (180r. p. m) Lfc. 

R^ajsji^yny^coagrr&s. h^x^tyKo* 

mU5m\tfe<* ZBtoLXSUBMPtZ* 3, 4, 
3' , 4' -<>y'7xy> - T-h7^l'!KVl8> ? SS*ft 
3 8. 67 g (120Syt^) . 1. 3-b'X- (3 

-r^yy^y^) iy-e> 23. 38g (sosy 

. N-^^/Ptny K^l 9 6g. b;pxy4 0 

gfcft*. s#f3»rri«SHL HHt <i80r. P . 

m) -fS. <Xl>-Cl 8 O^iCt-CMR. 1« 
tS^t-^-r-& Y>V3iy-*mPfa\&X V >y 73 >y 9 * 
1KB*. £»OBSffiUj»1«:Hi<. N-^t^Kn 

y k>9 9 g^iiiniL-c. »c2«n4 o$h « 

[0020] iW/l^/PATS FMHi: tTGP 

m*)x-i>h. 

Mn (StT^^ft) =29 500 

mw (mm^Wi^-m.) =88000 

Mw/Mn = 3. 2 
[0021 ] 

[JHBMl] ^y^f SK7^A (JL-tV-y^X- 
S, 200mmX200mmX50^m) fc^U-yif— 

y^yxm\i^x^xm<^h. K\r&m/m. 

aWcl/OKy S H«Mflt»ltteKy S F7 -f A- 
1 2:NflU=WR, E*tfe. 1 8 orcot-zPSfeStt 



5 

0. 7kg/cm*-Ci&&. 3\ZMtfU&Offl&-eii. 
[0022] 

[MM2]a-tl/y?X-S«20 0mmX2 00 
mmX SOjumteUVggjtUt. 2 0 0W^U yH^^f 
TSrfflV\ 2 0mm«Oiaig-C9 0»HBJtL3t. lOmW 

?SfcOB*3Sg£fflSgU:. 18 0e-;P3§L£t±0. 1 
k g/c m^OTT'J)* . 9l&MPUfc?>iarraM» 

[0023] 
[S3fc0»2] 

UtetfllltHtilffiS-ffl^S. BCD 19. 86 g (8 
OSUt/P) . 3. 4* - i^'T S y - y'7i-;H-f 
yp24. 024g (120SU ; E;l/) . rtV>uy?YV 
2. 4 s (24 5'Jt/l') . Wi?>3. 5g (5 OS 
'J^/H . N-^f-^tQU K>'2 0 0g, Wl^c>4 
Ogfcin*?.. 180-C. 1 «flSL MS^TM*. SB* 
jfcWCSSfrl/C. 3, 4, 3' , 4' -Kyyy 
^y>7-h^A^ymi^^5 1 . 5 6 g ( 1 6 0 

. h'X- [4- (3-TS/7iyJfy) 7 
x-ZU] X/W?y34. 06g (SOS'Jt/PK 2, 
2-b*X [4- (4-T5y7xydfv-) 71-*] T 
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u*y\6. 42s (4 OS 'J**) „ N-.x^eo 
'JKV2 13g. h*xy6 0gSran^T. 18 0X:. 
5B?f@3 0#RELfc. Ri5?glifiifrC&&. 
[ 0 0 2 4 ] RlffllS: G P C fc J: o TjK! J X +\, 

Mn=23900 
Mw=4 230 0 
Mw/Mn=l. 7 7 

[0025] ^SAI 1 -Ci-KV y S 7 4)VJ& 

t> Xftfll fcHWcEEtt* irtRUi. 18 0' cot- 
;P3£JKli 1 - 4kg/cm2. ?| L&WgBSlC: J: 

[0026] 

4 5 Ft AH, »SfcO«*>&*3SK3rS. 



